2 This modification crucially influences such processes as zinc ion chelation by Ab, 3 zinc-dependent oligomerization of Ab, 4 and hydrolysis of Ab by the angiotensinconverting enzyme. 5 As each of these molecular events is closely related to the aggregation ability of Ab, we have hypothesized that Ab42 containing isoaspartate 7 (isoAb42) might have a role in the development of cerebral b-amyloidosis. Indeed, recently we have shown that when isoAb42 is administered into blood of transgenic mice used as an animal model of AD, it accelerates the formation of amyloid plaques in contrast to Ab42, which does not have this effect. 6 Thus, one could rationally suggest that isoAb42 acts as aggregation seed and/or corruptive template compelling the physiological pool of endogenous Ab42 to be converted into oligomers and consequently into aggregates. To get a deeper insight into the mechanism of isoAb42 pathogenicity, in the present study a comparison was made of the cytotoxic effect of isoAb42 and Ab42.
Human neural stem cells NSC-hTERT that underwent differentiation have been used. 7 Both isoAb42 and Ab42 peptides induce the NSC-hTERT cell death and destruction of the neural network formed by them (Supplementary Figure S1a) , however toxic effects of isoAb42 are manifested to a greater extent (Supplementary Figure S1b) . Percentage of the dying cells, relative to control in the population in the presence of 10 and 15 mM of isoAb42 increased by 37% and 61%, respectively, whereas the increase in the presence of Ab42 was by 11% and 32%, respectively. The difference in the mechanism of cytotoxic activity of Ab42 and isoAb42 is that the effect of isoAb42 is by three quarters caused by the induction of apoptosis, and only one-fourth of the cells dies via necrosis path, whereas in the case of Ab42 the number of cells dying by apoptosis and necrosis is the same (Supplementary Figure S1b) . Thus, the isoAb42 toxic action on neuronal cells is not only more effective but also more specific than that of Ab42. Apoptotic effect of both peptides is associated with reduced mitochondrial potential of cells (Supplementary Figure S1c) , which indicates the start of the mitochondrial apoptosis pathway. 8 The action of peptides Ab42 and isoAb42 leads to a decrease in intracellular glutathione level (Supplementary Figure S1c) . Depletion of intracellular glutathione is also one of the causes of cell death.
In summary, it has been established for the first time that isomerization of the Asp7 residue leads to a significant increase of cytotoxic properties of Ab42. Neurotoxic effect of isoAb42 is due to the induction of apoptosis and not damage of the cytoplasmic membrane. According to our data, the mechanism of the pathological development of AD may include direct neurotoxic effect of isoAb42 on human cells, thus, isoAb42 appears to be a promising drug target in the therapy of AD pathology.
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